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     Safety                    Minutes of Radiation Safety Committee of December 5, 2000  

       Committee   Modifications to the RHIC Interlock to prevent High Intensity Protons into AtR 
 

 
 

Present: L. Ahrens, W. MacKay, R. Karol, N. Williams, J. Sandberg, P. Ingrassia, A. Stevens, A. Etkin, J.W. Glenn, and D. Beavis 
 
 
Motivation:  The scheduled running program for FY2001-FY2002 has high intensity protons being used by various users in between 
the times required to fill RHIC. It is desired that the change from RHIC injection to the other programs could be done in less than 15 
minutes with a desired switching time of about 1 minute. 
 
The interlocks presently allow AtR to be on if the LEBT beam stops are closed, i.e. only ions being injected.  The operations next year 
require the ability to switch from polarized protons to RHIC to High intensity protons to other users.  Therefore, the present interlock 
requires modification.  J.W. Glenn presented a proposal to the committee. (See attachment 1) 
 
The committee approved the overall plan but there were some details to be worked out by a sub-committee. 
 
The logic presented and the inputs to the logic were done in a redundant fashion.  Most members were of the opinion that this was not 
necessary.  The RSC sub-committee will make a determination if these interlocks need to be dual or single. (CK-FY2001-RHIC-197) 
 
The logic relies on the relay system knowing which source is being used to generate the beam in the LINAC.  A valve has been added 
between the high intensity proton source and the RFQ.  If this value is closed then only the polarized proton source can provide beam 
for the RFQ.  The committee approves the use of this device provided it and its attached interlocks can meet the appropriate standards 
for being in the interlock system.  This device defines the high intensity source is off. 
A mechanical review of this device must be preformed and an approval memo by the Chief Mech. Engineer (CME) sent to the RSC 
chair. (CK-FY2001-RHIC-198) 
 
An electrical review of this device must be performed and an approval memo by the Chief Electrical Engineer (CEE) sent to the RSC 
Chair. (CK-FY2001-RHIC-199) 
 
An appropriate reachback device must be reviewed and approved by the CEE or waived by the RSC chair. (CK-FY2001-RHIC-200) 
 
Interlocking the power supply for the solenoid was proposed as the second device if needed.  This solenoid is only used for the high 
intensity proton operation.  If it is off the intensity is expected to be approximately a factor of 100 lower.  This was approved 
provided: 
 

1) A study is conducted to verify the reduction in intensity. (CK-Fy2001-RHIC-201). 
2) An engineering review be conducted and an approval memo sent to the RSC chair. (CK-FY2001-RHIC-202)  
3) An appropriate reachback should be included or signed off by the RSC chair that it was not necessary.  

(CK-FY2001-RHIC-203) 
 
If only one device is needed the committee prefers using the valve.   
 
LEBT beam stop 1 (BS1) is in the beam transport before any bend into the Booster.  This prevents beam from being transported into 
the HEBT area for momentum measurements or polarization measurements while ions are being injected to RHIC.  A key switch (at 
the LINAC) allows DH1 to substitute for LEBT1.  It was proposed to have this key switch moved to MCR so the operations could 
make this device substitution more easily and that DH1 off be included in the interlock logic which defines high intensity protons off. 
This was approved.   
 
 
 



A procedure giving guidance to the operators must exist for the use of this device substitution switch. (CK-FY2001-RHIC-204) 
 
The proposed logic allows the 8 and 20 degree bends to be on if ions or polarized protons are being injected into the booster.  With 
High intensity protons being injected into the Booster, the logic requires an energy miss-match in the AtR transport to prevent protons 
from entering the W-Line.  The energy match-match requires the 4-degree bend to be operating at current equivalent to a minimum 
energy, such as 20 GeV/c, and the 8 and 20 degree bends to be operating with currents corresponding to currents equivalent to a 
maximum energy, such as 4 GeV/c.  This logic allows high intensity protons to the V target station without them being transportable 
to the W Line.  Several member of the committee had a strong preference for an off status rather then current limits on several dipoles.  
It is noted that this type of energy match-match logic is already in use when there are no other alternatives.  The idea of a minimum 
current was that it would save cycling the PS contactor and the operating field would be easier to reproduce.  It is not clear to the 
committee that these steps are needed and the off status is considered safer than the current limit.  This issue needs to be resolved by 
further review. (CK-FY2001_RHIC-205) 
 
The discussed interlocks provide a method to determine which source is being used at the LINAC.  The polarized proton source may 
still be too intense to allow for injection to RHIC without other conditions.  A review is needed to determine the sufficient conditions 
to allow the polarized proton source to inject RHIC. (CK-FY2001-RHIC-206) 
 
Attachments: 
1) J. W. Glenn to RSC 
 

 
 
 



 
 



 
 



 
 



 
 
 



 
 
 



 
 
 



 
 
 



 
 
 
 



 
 
 


